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Abstract 

This study analyzed career awareness as a result of first-year career education courses using 

the Structural Topic Model (STM). Career awareness refers to topics mentioned in students' 

free-writing reports on career understanding. We examined career awareness from two perspec-

tives. First, we examined the career awareness of students who were learning the target subjects 

without any influence from year-to-year fluctuations. Second, we focused on topics consistently 

generated as students’ career awareness and examined the differences in career awareness of 

each student type classified according to their interest in the lecture content, focusing on the 

difference in the word distribution of the topics. To examine these two perspectives, we extracted 

topics through STM analysis to set year and student type as covariates of topic prevalence, and 

student type as a covariate of topic content. The results showed that there were three topics of 

career awareness that remained stable regardless of year: “self-strengths and weaknesses,” 

“encounters with others with different values,” and “toward life fulfillment.” We found that for 

“toward a fulfilling life,” one type of students tended to use words with a long time span mean-

ing, while another type of students tended to use words with a short time span meaning.  

Keywords: actual state of learning, career education, first-year experience, learning evalua-

tion, structural topic model 

1 Introduction 

What do students who take first-year university career courses learn about their careers? Many 

studies measure course effectiveness by comparing pre- and post-course surveys. However, this 

does not always reveal the reality of students’ learning. To solve this problem, a textual analysis 

of students' free writing was attempted to evaluate learning [1]. 

One text analysis method is the topic model [2]. A topic model is a method that explores 

multiple subjects (topics) that appear in a document and the words that are closely related to 

those topics to help understand the document. Topic models infer topics based on textual data. 

They do not allow for correlations between topics, nor do they allow for setting covariates. For 

this reason, it is common to evaluate the relationship between covariates and topics ex-post after 

estimating a topic model if one wants to examine covariates. However, incorporating infor-

mation related to the corpus structure into the topic model, modifying the prior distribution, and 

partially pooling information among similar documents is superior to ex-post evaluation [3]. 
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This analysis is made possible by the Structural Topic Model (STM). STM allows for the 

presence of covariates related to topic prevalence and content, and is an extension of the topic 

model [3]. It also allows for correlations between topics. It has been reported that the STM is 

superior to the topic model for analyzing the relationship between covariates and topics [4]. 

This study reports the results of an analysis using the STM to understand the actual state of 

learning in first-year career education. We used two covariates, year and student type, which 

were classified based on lecture interest. Two analyses were conducted for each of the covari-

ates; one was to estimate the topics that were stably generated, regardless of the year. This 

analysis allowed us to understand the career awareness that students learn stably in first-year 

career education courses. The second was an analysis of the differences in career awareness 

based on students’ interest in the lecture content. Even when students attend the same lecture, 

they learn differently. This implies that even if we talk about the same topic, students may per-

ceive it differently. Using student type as a covariate, it was possible to identify the effects of 

different student types on the same topic. 

The above report shows that the analysis of students' free writing reports by STM is a useful 

method for evaluating learning. 

 

2 Method 

2.1 Sample 

The sample comprised first-year students who took a first-year career course at a public uni-

versity in Japan from 2017 to 2022. This required first-year course is offered from April to Au-

gust. The total number of all students taking it was 1,780 from 2017 to 2022. After completing all 

the lectures, the students submitted two assignments. One assignment was to select two lectures 

that they were interested in, and the other was a free writing report of approximately 600 char-

acters (in Japanese) describing “how they understood the concept of careers” throughout the 

lectures. We used the free-writing reports of 1,732 students, excluding 16 students with missing 

data from the 1,748 students who volunteered to participate in the survey. The reports were 

anonymized prior to the analysis. The average number of characters in the freewriting reports 

was 622 (standard deviation=67). 

2.2 Method of Analysis 

2.2.1 Classifying students by their interests 

The first-year career course sample comprised seven lectures. These lectures were clas-

sified into three types based on content: A) theory type (four lectures), B) self-understanding 

type (one lecture), and C) role model type (two lectures).  

The theory type is a lecture that explains the meaning of learning at university and the 

significance of career development for the future, while the self-understanding type is a 

lecture that encourages self-reflection on current abilities using the results of a test evalu-

ating generic skills. The last lecture, the role-model type, provided stories about senior stu-

dents’ and graduates’ experiences as familiar role models for first-year students. Students 

were asked to choose two of the seven lectures they found interesting. Based on the com-

bination of these choices, the students were classified into five types. 

Table 1 lists the number and composition of each type. When all lectures were selected 

with equal probability, the expectation values of the ratios were 28.6% for Type I, 19.0% for 
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Type II, 38.1% for Type III, 9.5% for Type IV, and 4.8% for Type V. Compared with the 

expectation values, Type I was low, and types IV and V were high. This result shows that of 

the students surveyed were strongly interested in self-understanding and role models, while 

they were less interested in theoretical-type lectures that included many relatively long-term 

career topics. 

 

Table 1: Student types (n=1,732) 

Type of 

Student 

Combination of lectures that the students 

were interested in 

 

 

Number of 

students 

Ratio (%) 

Ⅰ A: Theory, A: Theory  97 5.6% 

Ⅱ A: Theory, B: Self-understanding  226 13.0% 

Ⅲ A: Theory, C: Role model  477 27.5% 

Ⅳ B: Self-understanding, C: Role model  612 35.3% 

Ⅴ C: Role model, C: Role model  320 18.5% 

 

2.2.2 Estimation of Structural Topic Model 

This study examined actual state of learning using STM to analyze students' free-writing 

reports on their understanding of their careers. The year and student type were set as co-

variates related to topic prevalence, which is a component of STM, and student type was set 

as a covariate related to topic content. Assuming changes specific to a particular year, a cubic 

spline function was specified that allowed nonlinear changes to be confirmed. 

The R package stm [5] was used as the analysis tool, and Mecab [6] was used for mor-

phological analysis of the free-writing reports. 

1) Preparation of Data set 

  We analyzed 1,732 free-writing reports. First, a morphological analysis of the data from 

1,732 students was conducted, and we extracted nouns (general and proper nouns), verbs 

(independent), adjectives, adverbs, and unknown words. Using these results and freewriting 

reports as references, we preprocessed the text data for dictionary registration, stop words, 

and synonyms.   For dictionary registration, a list of 299 words was registered as a user 

dictionary to handle words that could not be processed by Mecab, such as unique expres-

sions. The stop words selected were the words that include numerical values such as “one” 

and “two” (8 words), and words such as “do” and “think” (12 words) that are difficult to 

interpret as topic content among frequently appearing words. As for letter variation, the 

target words were identified as follows: full-size and half-size, case quirks (e.g., PROG 

TEST, prog test), notational quirks caused by kanji conversion, notational quirks caused by 

synonyms (e.g., advantages and strengths), and speaker quirks (e.g., senior student, person's 

name), and each was assigned to a unique word. For speakers, “special lecturers (chairman, 

president, dean of faculty, and lecturers within and outside university),” “senior students,” 

and “graduates” were assigned as unique words. In some cases, the words “special lecturer,” 

“senior students,” and “graduates” appeared simultaneously in one sentence in the free re-

sponse reports, and the description of that sentence was a reference to all speakers. To fa-

cilitate interpretation of the analysis results, when the words “special lecturer,” “senior 

student,” and “graduates” appeared in one sentence, they were grouped together and con-

verted to the word “speaker.” 
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We extracted nouns (general and proper nouns), verbs (independent), adjectives, adverbs, 

and unknown words that appeared in the reports of more than five students from the 

pre-processed data. Following this process, 1, 510 words were obtained. We created a dataset 

from these 1,510 words including the data representing the number of occurrences of each 

word in reports and metadata of year and student type of reports and estimated the STM. All 

analyses were conducted in Japanese, and the final notations were converted into English. 

2) Considering of number of topics 

When estimating STM, the number of topics must be determined a priori. However, there 

is no established method for determining the number of topics. In this study, held-out like-

lihood and residual dispersion were used as evaluation indices to determine the number of 

topics. We calculated and compared these two evaluation indices based on the number of 

topics ranging from 5 to 30. The held-out likelihood ranged from -6.15 to -6.00, and the 

residual dispersion showed a decreasing value starting from topic number 9 (Figure 1). 

Based on the above, nine topics (held-out likelihood = -6.05, residual dispersion = 2.05) were 

judged appropriate. 

 

 

Figure 1: Evaluation index for considering of number of topics 

3) Topic Labeling 

Topics were labeled by careful consideration of the authors, referring to the content of the 

reports that had the highest percentage of the most frequently occurring top words the cor-

responding topic contained in each of the four indicators: Highest Prob, FREX, Lift and 

Score. According to Ishida[7], “Intuitively, Highest Prob is a group of words estimated to 

have the highest probability of occurring for each topic, FREX is a group of words that 

characterize the topic, Lift is a group of words that are particularly likely to appear for the 

topic, and Score is an indicator similar to the TF-IDF for frequency information, and is the 

top ranked word group for which all topic distributions are taken into account.” [7]. Ac-

cording to Bischof et al. [8], exclusive words are suitable topic summary words. Based on 

these considerations, this study mainly referred to FREX word groups in labeling to make 

sense of the topics. 

 

3 Results and Discussion 

3.1 The Results of Extracting Topics 
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Table 2 shows the topic proportions, results of the most frequently occurring words in the 

FREX index, and labels assigned to the nine topics extracted from the free-writing reports on 

career understanding.  

Referring to the nine topics, students described what a career is in their free-writing re-

ports(e.g., “ Career is a journey of life” and “Career development learning from role model”), as 

well as the awareness toward future career development (e.g., “self-strengths and weaknesses,” 

“encountering others with different values,” “finding dreams and goals,” etc.). The most com-

mon topics were in the area of awareness of future career development. This is a satisfactory 

result for the first-year experience of students, as it encourages them to become aware of their 

career development. 

 

Table 2: Proportion of topics extracted, top FREX frequency words and labels 

Topic Proportion FREX：Frequently occurring words Label 

1 0.116 Disadvantage, advantage, develop, PROG TEST, 

competency literacy, low, task, ability, know 

Self-strength, weak-

ness 

2 0.092 People, exist, encounter, communication, thought, 

relationships, make, other people, value, different 

Encounter others with 

different values 

3 0.126 Progress, life, speaker, life, words, role, self, talk, 

achieve, reflect 

Career is a journey of 

life 

4 0.154 Do, dream, goal, find, interest, decide, field of 

vision, set, make effort, know 

Find dreams and goals 

5 0.153 Build up, brush up, knowledge, gain, work, skill, 

qualification, process, ability 

Attitude toward work 

6 0.069 Way, learning, learn, discipline, alive, place, fac-

ulty, civil servant, intelligence, build up 

University as a learn-

ing place 

7 0.147 Senior students, graduates, very, leave, impres-

sion, hear, especially, special lecturer, talk, story 

about career development experience 

Career development 

learning from role 

model 

8 0.113 Build up, life, spend, university student, might, 

high school, lead, future, nothing 

Toward life fulfillment 

9 0.029 Make up, to be able, broaden, others, people, 
process, self, human, being worth doing, improve 

Self-development 
through relationship 

with others 

 

3.2 Year Dependency of Topics 

The syllabus of the course was the same each year, and there was no year dependency for the 

course content. However, the lecturers change annually. In addition, the area where the surveyed 

university is located suffered significant earthquake damage in 2016, and the disaster experience 

caused significant changes in students' career awareness [9]. It is possible that this effect con-

tinued to a small extent in subsequent years. In 2020-2022, the COVID-19 pandemic caused all 

lectures to change from face-to-face to online. These external factors may have changed the topic 

distribution from year to year.  

Figure 2 shows the year-to-year changes in topics. Three topics, topics 1, 2, and 8, showed no 

year dependence at the 5% significance level. These three topics, “Self-strengths and weak-

nesses,” necessity for “Encountering others with different values” and “Toward life fulfillment,” 

were not affected by external factors in the targeted first-year career courses and were consist-

ently learned in all years. 
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Figure 2: Year change for each topic (shading indicates 95% confidence interval) 

 

3.3 Narratives by Student Type on the Same Topic 

We examined the differences between student types in topics 1, 2, and 8, which were gener-

ated as stable student career awareness. A nonlinear regression model was used to analyze each 

topic as a dependent variable, with year and student type as explanatory variables for the co-

variates of topic proportions. The reference category for the student type was set as Type V (role 

model inclination). The results showed that the topic proportion did not differ by student type for 

most topics. However, there was a statistically significant difference in the topic proportion of 

topic 1 for Type II students compared to Type V students (p=0.002), but the difference was small 

in the aggregate. We can say that there was almost no difference in topic proportions among 

different types of students. 

However, it is possible that different student types use different words to discuss the same 

topic. Table 3 shows the results of extracting the most frequently appearing words in the FREX 

index by student type for topics 1, 2, and 8. The most frequently appearing words for topic 1 

showed no significant differences among the student types, and it seems that all types of students 

used the same words to describe their strengths and weaknesses in topic 1.However, for topic 2, it 

is characteristic that the word “quality” appears at the top of the list for student type I, which is 

not at the top for the other types. This result might argue that type I students talk about encounters 

not only with others, but also with a certain level of “quality” taken into account. Furthermore, 

the word “friends” appears for Type V students, and students of this type described about their 

encounters with friends at the university. Finally, for topic 8, Student type I used words such as 

“proud, female, perceive, life, project, life plan, correct, way of thinking,” which are words that 

have a long-time range, such as life as a woman or life plan. However, the top frequently ap-

peared words for student types III, IV, and V are “high school,” “university,” and “summer va-

cation,” suggesting that they tend to view the topic of “life fulfillment” within the short range of 

the present moment as a student. The topic “Finding dreams and goals” (topic 4) contained the 

word “job hunting” as one of the frequent appeared words especially for student type V, which is 

not covered by any of the other types of students. This indicates that type V students tended to 

focus on the near future. The results for topic 4 also confirmed the characteristics of Student Type 

V in topic 8. 
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Table 3: Top Frequent Words in Indicator FREX by Student Type on Topic 1, 2, and 8 

Topic Student type FREX: Frequently occurring words 

1 

Ⅰ Advantage, PROG test, improve, disadvantage, ability, low, competency, communica-
tion, task, information 

Ⅱ Disadvantage, advantage, task, PROG test, level, ability, competency, low, high, in-
formation 

Ⅲ Ability, PROG test, disadvantage, advantage low, improve, task, literacy, competency, 
information 

Ⅳ Competency, literacy, improve, disadvantage, basic, PROG test, task, advantage, low 
inter-personal 

Ⅴ PROG test, advantage, competency, information, disadvantage, low, literacy, task, 
know, part  

2 

Ⅰ Person, quality, thought, exist, other people, tool, different, relate, attitude 

Ⅱ Communication, person, personal connection, way, exist, thought, represent, people, 

aspect, leadership 

Ⅲ Person, change, bad, thought, exist, communication, make, worth, other people, dif-
ferent 

Ⅳ Encounter, person, make, relationship, encounter, exist, worth, way of thinking, other 
people, high 

Ⅴ Person, encounter, thought, communication, relationship, exist, friend, different, relate, 

worth 

8 

Ⅰ Proud, female, perceive, life, project, life plan, plan, correct, way of thinking, spend 

Ⅱ Life, enjoy, spend, self, decide, live, nothing, lead, how, go 

Ⅲ High school, spend, children, life, go, change, long, choice, plan, lead 

Ⅳ Build up, university student, ideal, life, high school student, choice, goal, school, 
children, limit 

Ⅴ Future, might, book, summer vacation, spend, nothing, life, read, lead, how 

 

4 Conclusion 

This study examined the career awareness that students learned after taking a career devel-

opment course by analyzing 1732 first-year students’ free-writing reports about their career un-

derstanding of first-year career education courses from 2017 to 2022. We used a Structural Topic 

Model for the analysis, and nine topics were extracted for students' career awareness. 

The results showed that three of the 9 topics (“Self-Strengths and Weaknesses,” “Encounters 

with Others with Different Values,” and “Toward a Fulfilling Life”) had stable topic proportions 

regardless of the year of learning. Although the syllabus for the courses was the same for all the 

years analyzed, different lecturers were on stage in different years, and the lecture style varied 

greatly due to the Coronavirus Disease 2019 Pandemic. The results suggest that these three 

topics were not affected by differences in the syllabus from year to year and were stable topics in 

the career awareness of the students who took the course. 

 Different types of Students may use different words to discuss the same topic. Therefore, 

focusing on the word distribution of topics, we analyzed the differences in career awareness 

among five student types classified according to their interests. Examining the above three top-

ics, which were stable regardless of the year, we confirmed the differences among student types 

on the topics of “encountering others with different values” and “toward life fulfillment.” For 

example, on the topic of “Toward life fulfillment,” Type I students tended to view and describe 

the topic in a long time range, while Type V students tended to view and describe about the topic 

in a short time range. 

  This study identified topics related to career awareness in first-year career courses that were 

stable and independent of the year using STM. In addition, we found that different types of stu-

dents have different perspectives on stable topics, and we believe that an evaluation method 
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using STM that utilizes students' freewriting reports may be useful for learning evaluation. 

 This study was limited to topics that were stable and independent of the year, and other topics 

could not be examined. The analysis and discussion of these topics will be an issue for future 

research. 
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